Birth of a normal girl after in vitro fertilization and preimplantation diagnostic testing for cystic fibrosis.
Cystic fibrosis is a common, severe autosomal recessive disease caused in a majority of cases by a three-nucleotide deletion (delta F508) in the cystic fibrosis transmembrane regulator gene. Current methods of prenatal diagnosis involve chorionic-villus sampling or amniocentesis. In vitro fertilization and diagnosis during embryonic development before implantation would allow only unaffected embryos to be selected for transfer to the uterus, thereby avoiding the need to terminate a pregnancy. Preimplantation diagnosis of cystic fibrosis was attempted in the cases of three couples, both members of which carried the delta F508 deletion. In vitro fertilization techniques were used to recover oocytes from each woman and fertilize them with her husband's sperm. Three days after insemination, embryos in the cleavage stage underwent biopsy and removal of one or two cells for DNA amplification and analysis. Only two oocytes from one woman were fertilized normally; DNA analysis of one of the embryos failed and cystic fibrosis was diagnosed in the other (i.e., it was homozygous for delta F508), so neither was transferred. The oocytes of each of the other two women produced noncarrier, carrier, and affected embryos. Both couples chose to have one noncarrier embryo and one carrier embryo transferred. One woman became pregnant and gave birth to a girl free of the deletion in both chromosomes. Preimplantation diagnosis of the delta F508 deletion causing cystic fibrosis is possible through in vitro fertilization, biopsy of a cleavage-stage embryo, and amplification of DNA from single embryonic cells. This approach should be equally applicable to other single-gene diseases in which the defect has been identified. Analysis of a series of pregnancies, however, will be required to assess the method adequately.